The authors report spin-echo NMR studies of ' (-50000 echoes). In the low-dispersion (large-particle) samples, there is a strong absorption at the position of the ' Pt NMR in bulk Pt metal (Ho/vp=1. 138 kG/MHz) which becomes progressively weaker as the particle size decreases. A peak which is near the ' Pt resonance in typical diamagnetic compounds (Ho/v0-1. 09. kG/MHz) is found in samples which are coated with adsorbed molecules. It disappears when the surface is cleaned. The authors show that this peak arises from the surface layer of Pt atoms, and that its position (Ho/vo) shows that coating the Pt atoms on the surface largely ties up the electron spins of the surface Pt atoms in bonds. The exact position of this peak depends on the chemical species which is adsorbed. The authors show that when Pt is cleaned, then exposed to air for long times, the surface peak reveals that the surface has reconstructed to form Pt(OH) 6.
I. INTRODUCTION
Heterogeneous catalysis is a field of great interest both because of its important technological applications and because it possesses deep questions of fundamental science. ' In an effort to learn more about the microscopic details of heterogeneous catalysis and processes at surfaces in general, we have been applying NMR to the study of a typical catalyst, platinum metal.
Heterogeneous catalysis is, of course, a surface phenomenon.
The reaction takes place on the surface of the catalyst. To use NMR to study surfaces, we require many surface nuclei in the sample to
give an observable signal. Consequently, we are forced to use large-surface-area samples, hence automatically small particles. Actually, this turns out to be quite convenient, since this is the kind of sample used by industry in catalytic processes.
Two types of NMR studies are conceivable: study of the nuclei of the catalyst itself and study of the nuclei of molecules adsorbed on the surface of the catalyst. We are carrying out both types of studies. Here we report on the former type: ' Pt NMR. We divide the study into three topics, each in a separate paper: this paper and the two that follow (Refs. 9 and 10, hereafter referred to as papers II and III).
For studying the phenomena of adsorbed atoms, platinum has the advantage of being a well-known and well-characterized catalyst. For studying the NMR of the catalyst itself, platinum also possesses desirable properties: The ' Pt nucleus has sufficient natural isotopic abundance (33.7%), a reasonably strong gyromagnetic ratio y (9 MHz in 10 kG), and most importantly, a nuclear spin I = -, , which eliminates the complexity of structure on the NMR line shape arising from electric quadrupole effects.
(Nuclei with spin -, have zero electric quadrupole moment. ) In addition, ' ' Pt has one of the largest Knight shifts of any metal ( -3.37%) 
The We later made three additional samples of yet different particle sizes (Table I) . Using hydrogen chemisorption, we determined their dispersions to be 4%, 11%, and 58%, and we thus label them samples Pt-4-R, Pt-11-R, and Pt-58-R, respectively. We also obtained a sample of large, unsupported Pt particles (rods of 2-pm diameter) which, for our purposes, exhibits the properties of bulk Pt metal. Fig. 3(a) we show below, is a surface peak.
A small peak at 1.110 ko/MHz can be seen in some of the line shapes. This is a Pb NMR signal due to lead ' in the solder used in the construction of our NMR coil. It alone remains when the sample is removed from the coil.
Bulk peak
The bulk peak at 1.138 kG/MHz is very prominent in the line shapes of samples Pt-4-R, Pt-11-R, and Pt-15-R (Fig. 5) and occurs exactly at the position of the ' Pt resonance in bulk Pt metal. This bulk peak arises from Pt nuclei in the larger particles where the environment is more like that of bulk Pt. Thus, the intensity of this peak progressively decreases for samples with smaller particles.
The bulk peaks are shown in more detail in Fig.  6 , along with the line shape for sample Pt-bulk for comparison. As we can see, the bulk peaks in samples Pt-4-R and Pt-11-R [Figs. 6(b) and 6(c)] are very similar to that of Pt-bulk [Fig. 6(a) ]. The nuclei giving rise to these peaks are in a very bulklike environment.
In contrast, the bulk peak in sample Pt-15-R [ Fig. 6(d) ] is much broader. The nuclei giving rise to this peak are not bulklike. They could very well be in regions of the particles where the Knight shift is spatially oscillating about its value in bulk Pt.
This gives rise to Knight shifts both above as well as below the bulk value. Strong evidence for these oscillations is seen in the "slow beats" phenomenon which we discuss in paper III.
From the size distribution of particles in sample Pt-15-R (Fig. 1) , we see that the largest particles (Fig. 5) . This peak occurs near the position of ' Pt resonance in nonmetallic compounds and grows progressively smaller in samples with larger particles. These facts suggest that the peak may be a surface peak as described in Sec. III 8. In fact, if this model is correct, the area of these peaks relative to the total area of the line should be equal to the dispersion, i.e. , the number of surface Pt atoms (whose nuclei give rise to the surface peak) relative to the total number of Pt atoms in the sample. Such a measurement provides a test of the assumption that the peak arises from surface atoms, and also another independent measurement of the- Pt-46-R [ Fig. 8(a) ], we see two major differences:
(1) The peak at 1.089 kG/MHz is gone, and (2) 
